Aftershock monitoring in east Tennessee by Long, Leland Timothy
GEORGIA INSTITUTE OF TECHNOLOGY 
OFFICE OF CONTRACT ADMINISTRATION 
SPONSORED PROJECT IMITATION 
Date: 	9/21/ 79  
Project Title: Aftershock Monitoring in East Tennessee 
Project No: 	G-35-663 
Project Director: Dr. Leland T. Long 
Sponsor. 	Tennessee Valley Authority;: Chatinaooga, Tentassee 37401 
Task Statement under Contract No. TV-50547A 
CLIVERABLES 
ijavajaRequired: • Summary of Data; Original Seismograms (toy be returned to GIT for 
permanent storage) - 




Tennessee Valley Authority 
1340 Commerce Union Bank Bldg. 
Chattanooga, Tennessee 37401 
Contractual Matters 
(thru OCA) 
Mr. E. D. Daugherty 
Chief, Research Servicei 
Tennessee Valley Authority 
1340 Commerce Union Bank Bldg. 
Chattanooga,. Tennessee 37401 
Defense Priority Rating: 
Assigned to:  Geophysical Sciences  
COPI ES TO: 
Project Director 





Security Coordinator (OCA) 
kfRaiaorts Coordinator (OCA) 
/Laboratory) 
Library; Technical Reports Section 
EES Information Office 
EES Reports & Procedurw- —
Project File (OCA) 
Project Code (GTR I) 
other C. E. Smith  
GiliiiaiirNiTliOTE OF TECHNOLOGY 
	
OFFICE OF CONTRACT ADMINISTRATION 












Dr. L. T. Long . 
Tennessee Valley:Authority;:Chattanooga TN 
Effective Termination Date: 	9/17/79  
Clearance of Accounting Charges:  9/17/79 




Final Invoice antslaalosisig 
❑ Finale Fiscal Report 
❑ Final Report of Inventions 
❑ Govt Property Inventory & Related Certificate 
❑ Classified Material Certificate 
❑ Other 	  
Assigned to: 	Geophysical Sciences 
	
(School/fir) 
COPIES TO:  
Administrative Coordinator 
Research Property Management 
Accounting 
- - -Procurement/EES Supply Services 
Research Security Services 
RepeparentWOMNYer(OCA) 
Legal Services (OCA) 
Library 
EES Public Relations (2) 
Computer Input 
Project File 
Other 	  
FORM OCA 10:781 
GEORGIA INSTITUTE OF TECHNOLOGY 
SCHOOL OF GEOPHYSICAL SCIENCES 
Atlanta, Georgia 30332 
June 25, 1981 
	
(404) 894-2857 
Mr. E. D. Dougherty 
Chief, Research Services 
. Tennessee Valley Authority 
1340 Commerce Union Bank Bldg. 
Chattanooga, Tennessee 37401 
Subject: Contract No. TV-50547A - Summary of Data and Original Seismograms 
(GT-G-35-663) deliverables 2 and 3 
Dear Sirs: 
The contract to monitor aftershocks in southeastern Tennessee contained 
two deliverables. The first was a Summary of Data which was presented infor-
mally to Don Reinbolt of TVA. A more complete summary of data was compiled 
about one year after termination of the contract. A copy of that report is 
attached. The second deliverable consisted of the original seismograms. These 
were delivered to TVA and have been returned to Georgia Tech as stipulated in 
the contract. 
I believe this letter should satisfy all reporting requirements. If 
any other item remains outstanding please write or call. 




The August 13, 1979, Southeast Tennessee Earthquake 
by L. T. Long, J. Musser, Gordon Smith, Anton Dainty and Andy Binford 
Introduction  
On August 13, 1979 at 05:18:56.6 UT an earthquake of approximate 
magnitude 3.3 occurred in southeastern Tennessee about 20 km SSW of 
Tellico Plains. Immediately following detection of the event, 
investigators from Georgia Tech and the Tennessee Earthquake Information 
Center placed portable seismic equipment near the estimated epicenter.A 
four station aftershock survey was initiated August 14, 1979 and was 
extended to September 18, 1979 with assistance from the Tennessee Valley 
Authority. 	Following the survey additional regional seismic recordings 
for the main event were obtained and analyzed. The objectives of this 
report are to present the results of Georgia Tech's investigation of the 
data for the main event and from the aftershock survey. 
Regional Seismicity  
The epicenter of the August 13, 1979 event is located in the Valley 
and Ridge Province of the Appalachian Mountains near its boundary with 
the Blue Ridge Province (Figure 1). The area is underlain by strongly 
folded and faulted Precambrian to Pennsylvanian sediments. The area of 
southeastern Tennessee within an approximate radius of 100 km of the 
epicenter of the August 13, 1979 earthquake has experienced a moderate 
level of seismic activity. The epicenter falls within the southern 
Appalachian Seismic Zone of Bollinger (1973). From 1829 to 1976 there 
were 38 events felt in southeastern Tennessee within a radius of 100 km 
of the August 13, 1979 event. The largest of these occurred in March 
1913 and had a maximum epicentral intensity of VII (MM) (see Figure 2). 
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Figure 2. Regional Seismicity map. 	Circle denotes 100 km radius from 
the location of August 13, 1979 earthquake. 
Intensity Survey  
Immediately following the August 13, 1979 event Georgia Tech 
initiated an intensity survey in the immediately vicinity of the 
epicenter. Over 45 individual responses were obtained in the field or 
subsequently mailed to Georgia Tech. In addition the U.S. Geological 
Survey initiated a survey of post masters covering a considerably wider 
area. From these two sets of questionnaires, intensities were evaluated 
according to the Modified Mercalli scale and the felt reports are 
summarized in Figure 3. Table 1 is a summary of the intensity data 
showing the distribution of observed intensities at each community. The 
Intensity IV area has an approximate radius of 40 km and Intensity IV 
(MM) is considered the maximum intensity for the event. There were only 
a very few indications of Intensity V in the central area and these were 
not sufficient to justify a maximum intensity rating above IV. The 
total felt area was approximately 15,000 km 2 and the intensity IV area 
was about 5,000 km2 . 
Location  
Usable records for the East Tennessee event of August 13, 1979 were 
obtained from 15 regional seismic stations (see Table 2 for arrival 
times). The hypocenter determined from these arrival times is 
35°13.20'N±1.91 km and 84°23.43'W ±1.63 km with an error ellipse with an 
area of 12.8 km2 (see 	Table 2 for details). 	The depth of focus was 
5.0 km ± 	4.5 km. However, 	the depth of focus computation requires 
knowledge of the Moho depth near the epicenter. 	If the Moho depth is 
deeper than that of the model used for location (i.e. 33 km) the event 
may appear to be located above the surface. Hence, we modified the 
model in the location program to correspond to a depth of 49.6 km which 
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MODIFIED MERCALLI INTENSITY 
AUGUST 13, 1979 
Figure 3. Distribution of Intensity Data (Modified Mercalli) for the 
August 13, 1979 earthquake in southeastern Tennessee. 
Table 1. Summary of IntenSIty - Uata Tor toe soutneastern lennessee 
event of August 13, 1979 
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Table 2. Arrival times at regional seismic stations and location data 
for the August 13, 1979 earthquake. 
An 	 rum. WM. 
PHASE __ __ AT/ON _ iht it. hz 	* eirt. 
1 PLG 	COG 1 
2 SLG-PLG CDG) 4. 
3 PLG 	TVG} 
. --41 	PN REG-I 
5 SN-PH 	REG.` 
6 PH CH6 
-7 	PN 	EP11 
8 SN-PN 	EP1:i 
-9 PN 	ETG3 
10 PN WW1 
11 	SN-PN 	W065 
12 PLG TKLI 
13 SLG 	TKL5 
14 	SLG-PLG CPO 2, 
15 PLO 	SRN? 
16 SLG SRN) 
17 	PLO 	SRIC, 
18 SLG SRWJ 
19 	PLG 	SRD`  
20 SLG SRD SRD7 
21 	PLG 	SRN 
.L. -1-1 SLG SRN 
HBF3 23 PH 
24 PN 	SGS3 
25 PH NTT) 
26 PN 	LHS3 
27 	PN PRM• 
28 PN 	CHF:`? 
29 	PN JSC- 
30 PN 	SH1-ze 
31 	SLG SH1. 
32 PH 	SH2 -) 
33 SLG SH2- 
34 PN 	SH3? 
35 	SLG SH3-i 
36 PLG 	B637; 
37 PLG LPM' 
38 PLO 	SMT 
39 PN SRN 
40 PN 	SRW 
41 PN SRD 









5 19 17.060 .100 
5 19 31.100 .500  
0 0 25.040 .500  
5 19 31.200 .500 
5 19 31.150 .500 
0 0 25.100 -.500 
5 19 32.960 .500  
5 19 33.000 .500 
0 0 25.560 .50Q 
5 19 9.200 .100  
5 19 18.200 .10Q 
0 0 14.800 .0 
5 19 50.500 
1.0100 
5 20 28.300 1.000 
5 19 51.800 1.000 
5 20 32.000 1.000 
19 50.000 1.000 
5 20 30.800 1.000 
5 19 52.000 1.000 
5 20 28.200 1.00Q 
5 19 58.550 5.000 
5 19 54.950 5.000 
5 19 40.050 5.000  
5 19 45.400 5.000 
5 19 31.650 5.000 
5 19 29.950 5.000 
5 19 41.750 5.00Q  
5 20 4.500 5.000 
5 21 11.300 5.000 
5 20 4.300 5.000 
5 21 10.200 5.000 
5 20 5.700 5.000 
5 21 12.100 5.000 
5 19 20.170 1.000 
5 19 18.900 1.000 
5 19 20.140 1.000 
5 19 44.000 1.000 
5 19 45.300 1.000 
5 19 44.400 1.000 
5 19 43.400 1.00 
Table 2. (Continued....) 
STATION PHASE HR MIN SEC +OR-SEC DIST AZ 
CDG PLO 5 19 8.80 .10 72.24 200.5 
CDG SLG-PLG 0 0 8.80 .10 72.24 200.5 
TVG PLG 5 19 17.06 .10 125.03 221.9 
REG PN 5 19 31.10 .50 219.27 153.6 
REG SN-PN 0 0 25.04 .50 219.27 153.6 
CH6 PN 5 19 31.20 .50 224.72 130.6 
EP1 PN 5 19 31.15 .50 221.41 129.0 
EP1 SN-PN 0 0 25.10 .50 221.41 129.0 
ETG PN 5 19 32.96 .50 233.93 155.6 
WDG PN 5 19 33.00 .50 231.02 150.9 
WDG SN-PN 0 0 25.56 .50 231.02 150.9 
TKL PLG 5 19 9.20 .10 74.22 48.9 
TKL SLG 5 19 18.20 .10 74.22 48.9 
CPO SLG-PLG 0 0 14.80 .10 115.19 291.2 
HiAr PN 5 19 58.55 1.00 444.96 124.0 
SUS PN 5 19 54.95 1.00 418.61 121.9 
JSC PN 5 19 41.75 1.00 303.64 109.9 
LHS PN 5 19 45.40 1.00 336.31 104.0 
PRN PN 5 19 31.65 1.00 223.50 124.0 
CHF PN 5 19 29.95 1.00 211.05 128.5 
tRROK ELLII:4: 	IS AS FOLLOWS: 
SEMIMINOR AXIS LENGTH = 1.5248 KM. 
SEMIMAJOR AXIS LENGTH = 2.6873 KM. 
AZIMUTH OF MAJOR AXIS = 143.7282 DEG. 
AREA OF ELLIPSE 12.8731 SQ.KM. 
ECCENTRICITY .8234 
MEAN RESIDUAL : 	.30749 STANDARD DEVIATION : 	.53015 
is equivalent to subtracting exactly 2.0 seconds from the arrival times 
of the Pn phases. The depth of the Moho in the vicinity of the August 
13, 1979 event varies from 40 to 55 km deep on the basis of data from 
Kean and Long (1980). The depth computed for an assumed Moho at 49.6 km 
was 9.7 km ± 4.5 km. Interpolation of the Moho depth from Kean and Long 
(1980) on the basis of the revised epicenter indicate a 45 km Moho 
depth. Then correcting the 9.7 km depth of focus for the difference 
between a 45 and 49.6 km deep Moho gives 5.0 km ± 4.5 km depth. This 
estimate is consistent with a 6.0 km depth of focus found for one of the 
aftershocks (see discussion below). If one assumes a 6 km depth of 
focus for the main shock, then the method of Kean and Long (1980) 
implies a 46.5 km deep Moho which is consistent with their data for the 
north Georgia area. 
Magnitude  
The magnitude of the event was determined from duration data from 
ten stations. For these stations the duration ranged from 240 to 270 
seconds. Using Bollinger's (1979) formula 
mb = 2.44 Log10 D - 2.87 
a magnitude of 3.0 was found. Using a similar formula from the U. S. 
Geological Survey which they apply to the South Carolina seismic network 
m(D) = 2.0 Log 10 (D) - 1.5 
the magnitude was 3.6. 	We will assume an average magnitude of M(D) = 
3.3 ± 0.3 as a reasonable estimate for the August 13, 1979 main event. 
Focal Mechanism  
A study of the directions of first motion was made for 16 stations 
(Table 3). The first motions were then evaluated for the domain of 

































Table 3. First Motion data for southeastern Tennessee earthquake of 
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Long (1977). 	The distribution of first motions is given in Figure 4. 
The valid P T and B axes for these first motions are shown in Figure 5. 
The P-axis is constrained by the data distribution to (S45°E, 70 ° dip) 
within 20 ° . Two dominant zones of B and T axis are allowed. These 
indicate fault plains as given in Table 4. 
Table 4. Fault plains for focal mechanism solutions  
Strike 	 Dip  
Solution 1 N65W 	 25 S 
N80E 	 65N 
Solution 2 N7OW 	 50NE 
N1OW 	 55W 
We interpret the data in table 4 to imply normal faulting on 
northwest trending faults. The normal faulting mechanisms differs from 
previous focal mechanism for southeastern Tennessee which indicate 
thrust faulting (see Guinn 1977). This event and previous events 
indicate faulting which is normal to the dominant trend of the near 
surface faults and geologic units which represent Paleozoic deformation. 
Aftershock Study  
Associated with this event were four aftershocks recorded at 
regional stations within four hours of the main event. The third of 
these was recorded at four stations in the Georgia Tech network and was 
independently located at 35 ° 17.8'N, 84° 30.7 °W. Its origin time was at 
5:36:28.6 ± 0.9 sec on August 13, 1979. 
Within one day after the main event on August 13, 1979 the 
Tennessee Earthquake Information Center and Georgia Institute of 
Technology established a joint aftershock monitoring network consisting 
of four smoked paper recorders. Records were changed daily by Georgia 
AUGUST 13, 1979 
S.E. Tennessee 
Figure 4. Lower hemisphere plot of first Motion data for the August 13, 
1979 southeastern Tennessee earthquake. 
AUGUST 13. 1979 
Figure S. Lower hemisphere projection of valid P, T, and B, axis for the 
August 13, 1979 southeastern Tennessee earthquake. 
Tech and Tennessee Valley Authority personnel for a period of one month 
and the timing was correlated with WWV daily. The stations were placed 
at locations surrounding the epicenter of the main event (see Table 6). 
From August 14 to August 15, three possible aftershocks were 
recorded by these stations. One was recorded at only one station and 
was not located. The other two were located (see Table 5). The depth 
of focus for the aftershock occurring at 8:14:14.7 on August 15, 1979 
was at 6.5 km. This value was used earlier to confirm the depth of the 
main event. After this aftershock, the temporary recording stations 
were relocated in order to better surround the epicenters of the 
recorded aftershocks (see Table 5). 
These stations were operated for one month and during that time 
eleven possible aftershocks were recorded (see Table 6). Of these only 
Table 6. 
PLT 35°13'12.0"N, 84°27'37.5"W 1120 ft. 
IVY 35°17'25.5"N, 84 ° 26'43.5"W 1280 ft. 
FCT 35°16'18.0"N, 84 ° 22'18.0"W 1625 ft. 
DRT 35 ° 12'37.5"N, 84 ° 21 4 45.0"W 1850 ft. 
two were recorded at more than one station. During the aftershock 
monitoring period a magnitude 3.2 event was recorded on September 12, 
1979. The event occurred near Maryville, TN. In addition, several 
teleseismic events and regional blasts were recorded. 
Discussion of Results  
The depth of focus of the events indicates a source in the basement 
rocks of the underthrust crust as interpreted from COCORP data (Cook). 
The focal mechanism deviates from past data and may indicate ajlighly 
non-uniform stress field in the crust. The depth of focus also may 
explain why the maximum intensity was limited to IV(MM). Additional 
data are needed to clarify these results. 
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Table 5. Listing of events recorded during the aftershock monitoring of 
the August 13, 1979 earthquake in southeastern Tennessee. 
3 
EVENTS  ACCORDED 1 	W WATIA TECH 1.451 If NW SSE I . NT WORD 
1001181 - 11111 	 1974 
4 TEMPODAD Y 
DATE 1114. A.I. -2 T 0.1. 0151. LOCA1100/COM1EMIS 
00/14 MC 08:21:34.43 11.17 16.78 081.1:20.15 95.04 801 COMM. 
08/15 WIC 02327:54.10 1.7411 2.94 02:27:51.34 15.12 L41110111.35.0153 1350.00.920/ 11/-3.43060. NO DEFIA SEOLILMCF 
00/15 nit 02127154.30 2.48 3.14 02127154.16 11.24 L88011000.84.4205 (840.25.70111 4/-1.075 
08/15 WIC 02:39147.00 .85 1.17 02:31145.83 6.83 801 10141111•1 POSSITAJ 	01481 
18/15 INC 108109137.40 248 2.64 00309114.74 IA.25" STATION M01 MED 18 LOCATION ROUTINE 
00/15 L02 00109:17.24 2.22 3.02 08104124.74 $4.42 1.4111001.35.1514 1351.09.110/ 4/-.0431141. NO DEUM SEDUENCE 
08/15 RFC 08:09117.73 2.19 3.01 80109114.74 24.51 L00011001.114.3322 10411.39.1301 4/-.0541.0. 
.40.2•••■■ 
08/22 ORI 02153134.20 2.34 3.23 02153:30.07 18.86 NO1 CUCAUM 
00122 WY 05130:18.45 2.441 3.41 05:30115.04 19.08 001 lOCA1111 
08/26 IVY 01:32104.67 19.50 24.41 01131145.01 150.00 JUCASSII. S.C. EVENT IMAMMIUDIE 3.7: 
00/26 FCT 01132209.30 18.60 24.37 01131145.01 162.94 1.411100F•34.0471 	1340.50.110M! MO PEFIM STIDIENCE 
00/26 DR/ 01132108.13 11.00 23.1? 01:31145.01 139.12 LAMA1T18A4.02.9467 1020.56.0041! 
00/26 IVY 03140104.45 3.70 1.70 03:40102.75 24.82 LAITIVAL - 35.4944 (35111.29.411707 +/-11.0750. 
08/26 ORT 03140106.70 3.15 3.95 03140102.75 30.77 COMGITU01084.4026 1840.24.15M/ 4/-2.734641. 
oe/• rel 01:15144.45 2.34 3.23 01:15143.2 18.84 MOT LOCAUDI POSSIBLE WIIIISMOCA 
00/30 WY 01114:53.98 2.93 6.02 06114149.94 23.45 NO1 LOCATED: r0551111 AFIERSMOCF 
08/31 DRI 04:26118.24 2.30 3.27 04:26:15.52 19.07 80/ LOCATED 
09/01 FCT 23:16:30.04 3.00 4.11 23:14:25.45 23.99 NOT LOCATED 
09/04 PtT 04118:36.54 3.01 4.12 04:18:32.42 24.07 001 COCATM 
09/09 FCT 16157126.42 3.44 4.71 16157:21.71 27.53 MDT COCA1110 
09/09 AkT 12111:19.00 .47 .65 12:11114.15 3.77 801 LOCA115 
04/13 IVY 03143/30.08 • • • 001 11E41111 41110.1111 	TIMING F1140654 
09/11 PCT 03:43130.13 9 • 9 OM. • WA 11155114 I PG 114451 ors$KVI I. 
09/11 DRI 03:43:48.36 .80 1.01 03143155.35 5.91 
09/11 FCT 03143:.-.3.20 • 
09/11 IVY 04:25131.13 10.50 12.1C. 04/25:10.211 77.35 
 
LAT1111M 	35.94:11 	1.155.56.5701 	4.. 	14......3.40. Of1111.0.00l0. 
09/11 FCI 04:25:31.47 11.00 11.19 04125:10.20 02.74 LONU11001.114.7?56 	10011.43.540 1 	4/ 1.411.41.14. 
09/11 PIT 041:.51/W.74 10.'1. 14.46 04:: , .:11.1...!I 114.15 
14/11 ORT 04:25132.87 12.00 14.59 04:25:18.20 00.21 
09/12 IVY 06124:14.00 4.60 8.17 06:24103.19 48.20 LATI1V0 1•35.4930 1350.29.4701 NO AFFTM SEQUENCE 
09/12 FCT 062241/3.44 9 2.63 06124105.19 43.09 1.00811001.83.4125 (838455.050) 
09/12 PIT 04124114.59 7.15 10.76 06124105.19 55.03 81411005 (CI. OAT SATURATED 
09/12 WIT 06224114.58 9 8.25 06224105.19 50.57 0411441111. EVEN* 
molls: 
I. ALL DISTANCES ARE 111 DUMDUMS. 
2. S-P. T AK 815401 18 SICAOLG. 
S. IC M raw man 1101 11C4110. I. 0114. ARE ARRIVED 1080 AS FOLLOWS! 
1 - 1.3715-91 	111118141.01 ► P1 
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LOCATED ON: 80/07/07. 14.37.26. 
********************************************************** 
THE EVENT OCCURED ON AUG 13: 1979 
AT ORIGIN TIME 5:18:56.60 +/- 	.247 
EAST TENNESSEE MAIN EVENT 
MAGNITUDE: 3.3 
THE WEIGHTS AREA 
WX= 1.000 (4'; 	1.000 W2 	0.000 WT= 1.000 
IT WAS LOCATED ri 
LATITUDE 	35.2200 +/- 
LONGITUDE 84.3904 +/- 








8.80 .10 72,24 200.5 -,109 
8.80 .10 72,24 200.5 
17.06 .10 125,0 221.9 --575 
31,10 .5 21927 15:6 ,711 
25,04 .50 2it.9.27 .016 
Z1,20 .50 121.72 130-6 
31,15 ,50 221,41 129-0 .502 
25.10 .50 221-41 129.0 -.i13 
32-96 .50 233.9:1, 155.6 .786 
-50 27.E1,C't:. 150.9 -i7Y 
25.5 50 231.02 150,9 
9.20 .10 74,22 48,9 
18,20 .10 7422 4S9 
1 1'.80 10 115-19 291.2 
5.55 fl 444.96 121,C. 
54.95 1,0.) 41e,1 
41.75 307,6": 109.9 
45.10 1„00 376.21 101.0 ../12 
71,P3 1,00 277,50 121,0 
29.95 1,00 211.0:... 12,5 







CDG 	PLG 5 19 




















WDG PO 5 19 
Lif! 	SN--F' 1 	O 	0 
TKL ELG !". 19 
TKL 5 19 






















ERROR ELLIPSE IS AS FOLLOWS: 
SEMIMINOR AXIS LENGTH = 	1.524C KM. 
SEMIMAJOR AXIS LENGTH rt 2.6E:73 KM. 
AZIMUTH OF MAJOR AXIS 	147.72'52 DLO. 
AREA OF ELLIPSE 	= 12.8730 SO.KM. 
ECCENTRICITY .8234 
MEAN RESIDUAL : 	.30 - 48 SToNDIIRP DEVJATION 
NO DEPTH COMPUTATION 
LOCATED ON: 80/07/07. 14.53.39. 
****************************************************4tWO**. 
THE EVENT OCCURED ON AUG 13, 1979 
AT ORIGIN TIME 5:18:56.61 +/- 	.163 
EAST TENNESSEE MAIN EVENT 
MAGNITUDE: 3.3 
THE WEIGHTS ARE 
WX= 1.000 WY= 1.000 WZ= 1.000 WT= 1.000 















D1S• 	AZ TH. 
CDG PLO 5 1? 8.80 .10 69.2 .321 
CDO SLG-PLG 0 0 8.E:0 
TVG PLG 5 19 17.06 .10 121.97 22 ,(!.S -.509 
REG PN 5 1 0 2°.10 .50 213.10 15„1 
REG SN-PN .50 213.1 -2C5 
CH6 1'•N 19 2 7, .20 21S.50 -.34 
EP1 PN 5 19 2 4'.15 .50 215.21 12S.9 -.002 
EP1 SN-PN 0 0 .50 215„:,! -1 -.3C5 





.5o 2:z5.oc, 15:!,4 .644 
TKL PLC; 5 1.Y 77],93 11,1 .067 
TKL SL( r, 1T .10 -.094 
CPO SLG-PL 0 0 .:L0 12].0 -1SS 
PN 5 1.0 47,89 .1Z0 
SGE, PN 5 5Y.95 1,00 1:1, -.261 
,J#: C: F'N 	• 1,00 293.0 :500 
LHS PN 13.40 1.00 3Z1.0? .127 
PRM PO 1.00 217.32 .225 
CHF 	PN 1,00 2CA,S5 .061 
DIAGONAL ELEMENTS 
1.6245 
CE!_' ,: . 	IAOLF 
34.072 24.079 -.416 
240 '9 25.713 -.143 49„E22 
-.41t -.143 .216 1,859 
56.131 1.85y 144.05 
ERROR ELLIPSE IS AS FOLLOWS: 
SEMIMINOR AXIS LENGTH .8909 KM. 
SEMIMAJOR AXIS LENGTH • 2.8115 KM. 
AZIMUTH OF MAJOR AXIS = 139.9233 DEC;. 
AREA OF ELLIPSE 7.8620 SU.KM. 
ECCENTRICITY = .9485 
MEAN RESIDUAL : 	.00293 STANDARD DEVIAIION 
WOULD YOU BELIEVE IT CONVERGED 
VELOCITY RATIO COMRUIATION copLETT: 
MEAN RESIDUAL : 	.21737 STANDARD DEVIATION : 
NO DEPTH COMPUTATION 
1.166419 
-LOCATED ON: 80/07/07# 15.12.07. 
**************************************************************4 
THE EVENT OCCURED ON AUG 13, 1979 
AT ORIGIN TIME 5:36:28.57 +/- 	.850 
EAST TENNESSEE EVENT AFTERSHOCK its; 
MAGNITUDE: / 
THE WEIGHTS ARE 
WX= 1.000 WY= 1.000 W: - 0.000 W1 - 1.0". 
















TVG PLG 5 36 50.05 .10 12i.Sr .153 
TVG SLG-PLG 0 0 15.50 .10 124.85 215.t. .275 
CDG PLO 5 36 41.90 .10 77.46 .134 
CDG SLO 5 36 50.50 .10 77.4c.. -1-013 
TKL PLG 5 36 4.00 .10 7E'.'.)1 .144 
TKL SLG 5 36 51.00 .10 72.01 
CH5 PN 5 37 10.35 .30 264.55 130.-7: 2.091 
CH5 SN 5 37 40.00 .30 264.55 130.1 2,377 
ETG PN 5 37 5.10 .30 216.01 -.903 
ETG SN 5 37 33.00 os3C' J -.716 
DIAGONAL. ELFMENIS 
1.8996 	1+5406 .2509 
COVARIANCE MATRIX: 
116.367 
99- 66O 93,671 
ERROR ELLIPSE IS AS FOLLOWS: 
SEMIMINUR AXIS LENGTH 
SEMIMAJOR AXIS LENGTH = 
AZIMUTH OF MAJOR AXIS 







LOCATED ON: 80/07/07. 15,21.32 , 
***********Yt*********************
******************M11**441ti,  
THE EVENT OCCURED ON AUG 13y 1979 
	
AT ORIGIN TIME 5:36:29.04 +/- 	.776 
EAST TENNESSEE EVENT AFTERSHOCK t3 
MAGNiTUDE: / 
THE WEIGHTS ARE 
WX- 1.000 WY- 1.000 WZ- 1.000 WT- 1.000 
IT WAS LOCATED AT 
LATITUDE 	35_2175 4./ - 11,158 KM 	
(35 , T.:71 ,),. 	. ;.: 
LONGITUDE 81.4351 	-11- 	9.148 KM. 
(51D:26.10i,i? 
DEPTH 	11.15 f/- 17.657 KM. 
STATIVW PHASE 	HR MIN 	SF:: -!..:JR -SEC 
	IJ1:-:',1 	AZ 	:.1 .:1 '.: TVi.. 
10G 	PLG 5 	36 50.0 ,3 	
.10 124.70 2J.".;',6 
Ttj6 SLO-ELG 0 0 15.50 
.10 	1'11.70 	 ..-' - ,i
CDG 	EEG 	5 	36 41.90 	
.10 73.84 196,7 	.....:..., 
UTI.:-*; SLG 5 36 50.50 
,10 	73,E1 	196.7 -...:. 
TFL 	PLG 	17.. ,.,	 36 42.00 	
.10 7°-.445 52. 7 
ILL 51G s.: 1.:-,j, 51„00 
.10 	75/,', 	52.7 	'..,....•, 
(::.H5 	EP 	
, ..., 	77 	8.35 	.30 256.02 1735 
CH5 SN 5 77 34'..,,60 
.30 256.02 	]30.5 
ETG 	EN 	5 	37 3.10 	
.30 232.36 155 , 0 	-::_-:.1. 
FTG Sf. 5 37 29.60 
.30 	238.36 	155_0 - 1.':::r'.6 
DIAGONAL ELEMENTS 









5. -1 5"i 
264.558 
ERROR ELLIPSE 15 AS FOLLOWS! 
SEMIMINOP AXIS LENGTH ,,,, 	2.7592 KI.1 
SEMIMAJOR AXIS LENGTH - 17.7563 KM. 
AZIMUTH OF MAJOR AXIS = 	141.7177 DEG. 
AREA OF ELLIPSE 	=. 153.9153 SO.KM. 
ECCENTRICITY 	 , 	.9S79 4. 
MEAN RESIDUAL : 	.03733 STANDARD DEVIATION : 
WOULD YOU BELIEVE IT CONVERGED 
VELOCITY RATIO COMPUTATION COriPLIS1E. 
LOCATED ON: 80/07/07. 15.47.46. 
*************************************************************** 
THE EVENT OCCURE ► ON AUG 15, 1979 
Al ORIGIN TIME 2:27:51.72 4/- 	.323 
EAST TENNESSEE AFTERSHOCK $6 
MAGNITUDE: / 
THE WEIGHTS ARE 
WX ,- 	1.000 WY= 1.000 WZ= 0.000 141 ,- 
11 WAS LOCATED AT 
LATITUDE 	35.2471 	+1- 	2.761 Kh. 	(3511.1 1:.F.,2:1) 
LOW-ITUDE 84.381 +/- 2.230 KM. (8.111,2-.25h. 
DFFTH 	5.00 	+/- 	0.000 KM. 
STATION PHASE 
SMC 	PIP 	2 27 54.10 
SLG-PLG 0 	0 1.7,, 
PEL 	PIG 	2 27 54.30 
RE L. SLG-PLG 0 	0 2.69 
111A1ONAL ELEMENTS 




HP MIN SEC +OR-SEC DIST . 	A2 
	
.50 	11.05 196-'/ 
.50 11.05 196. 













ERROR ELLIPSE IS AS FOLLOWS: 
SEiiiMINOR AXIS LENGTH = 
SEMIMAJOR AXIS LENGTH = 
AZIMUTH OF MAJOR AXIS = 







MEAN RESIDUAL : 	-.00000 STANDARD DEVIATION : 	.26154 
NO DEPTH COMPUTATION 
LOCATED ON: 80/07/07. 16.24.55. 
*******************************************************Mt 4W, N 
THE EVENT OCCURED ON AUG 15, 1979 
AT ORIGIN TIME 8: 9:15.26 +1- 	.142 
EAST TENNESSEE EVENT AFTERSHOCK #7 
MAGNITUDE: / 
THE WEIGHTS ARE 
WX- 	1.000 WY.,. 1000 WZ= 1.0-:) 01 - 	1_000 













1,0 ,J1 	KM- 
(35Dv14. 0 1(e. 
84D.23,5M) 
STATION PHASE HP MIN SEC 4.OR-SEC Dnr Al 61- . - !HL, 
REL PG 8 9 17,80 1.00 14.93 275,0 -.1 . :-'1 
REL SP1 0 0 2.25 .10 14.93 235.0 -,.20 
L62 PG 8 9 17.77 1.00 14.48 57.9 -.123 
L52 SP1 0 0 2,25 ,.10 1 ,1,40 t-- 7..9 
Of.,'T PG S 	9 17,21:: 1,00 es.el 311.2 
OGT SPI 0 0 1,fl -.i. ,10 8,1 3 ,Vv2 
SMC PC 8 9 L'.3t.: 1.00 11.80 197.5 
SW: SPI. 0 0 2.1C -10 11,SO 197 , 5 .1 1:.,7 
DIAG8W1 EI.EMEN1S 
2,1950 	1,J,, 4L 	 1_::::'7Z 
COWIPIANCE MATRIX: 
24,572 	13.769 	-.313 	6.06  
13 768 1 9 ,37E. -,421 4.'1 ,." 
-.'::,',J3 	-.421 	.5317 
6,0 4„71S - 2•73? 	26.n.': 
ELI.TIF IS 	FOLLO: 
SEMIMiNOR AXIS LEOG1H = 	.726 
SEMIMAJOR AXIS LENGTH ',,. 1.5437 KM. 
AZIMUTH OF MAJOR AXIS = 	140.3040 DEG. 
AREA OF ELLIPSE 	= 3.5190 SO.KM. 
ECCENTRICITY 	 .8326 
MEAN RESIDUAL : 	-.01437 STANDARD DEVITION 
WOULD YOU BELIEVE IT CONVERGED 
VELOCITY RATIO COMPUTATION COMPLETE 
.1.9398 
4 
LOCATED ON: 80/07'07. 16.33.05. 
*******************************Ve********************t***4 
THE EVENT OCCURED ON AUG 26, 1979 
AT ORIGIN TIME 3:40: .86 41- 	.568 
EAST TENNESSEE EVENT AFTERSHOCK #10 
MAGNITUDE: / 
THE WEIGHTS ARE 
WX= 1.000 WY= 1.000 WZ= 0.000 	1,0c!O 
IT WAS LOCATED AT 
LATITUDE 	35.4829 	+7- 
LONGITUDE 84.4372 4./- 






STATION PHASE 	HR MIN SE, 40P-*,,LL IA*4 A7 Cri--!S-THE 
TVY 	PLG 3 40 4.15 .50 21.51 181.5 
IVY SIC-PI G 	0 0 7, 7 0 .50 21.51 1E1.5 
DR1 	PIG 	3 40 6.70 .50 33.10 166.5 
DRT SLG-PLP 	0 0 2,85 .50 31.10 166.5 -,17? 
DIAGONAL ELEMENTS 




-.557 -5.86 1 1,462 
ERROR ELLIPSE IS AS FOLLOWS: 
SEMIMINOR AXIS LENGTH = 5.018 L, 
SEMIMAJOR AXIS LENC:iTH - 22.2387 r'r 
AZIMUTH OF MAJOR AXIS = 6.0361 Dai. 
AREA OF ELLIPSE = 350.5928 SOJ<M, 
ECCENTRICITY = .9742 
MEAN RESIDUAL : 	-.00000 STANDARD DEVIATION : 
NO DEPTH COMPUTATION 
7,wymmillrv,51mwmmillymmwyFolwrnm.mrMr1PROMEIRVORINWMIMMOIMMMOMMOIMMM 
LOCATED ON: 80/07/07. 16.56.25. 
************************************************* 4i1 
THE EVENT OCCURED ON SEP 12, 1979 
AT ORIGIN TIME 6:24: 4.86 +1- 	.354 
MARYVILLE, TENNESSEE EVENT 
MAGNITUDE: 3.2 
THE WEIGHTS ARE 
WX= 1.000 WY= 1.000 WZ= 0.000 WT= 1.000 



















DIS1 	AL 01,., 
IVY PLO 6 24 14.00 .10 55.91 243,4 -.422 
IVY SLG-PLG 0 0 6.60 .10 55,91 243./s; - 	. 	: ,.. 	7* 
PL,T PLO 6 24 15.59 .10 61 , 01 2Z7.6 
PL.T SLO-PLO 0 0 7.15 .10 61.01 237.6 -.61 
FOT FLO 6 24 1346 .10 48.62 23,3 s.1. 
DPI PLO 6 24 14.95 .10 51,04 2314 6P -7 
GBG RN 6 24 41.30 .40 731.95 164.2 1,0:,2 
OBo PLO 6 24 42.30 .20 231.95 164.7 -1.267 
614.0 SN 6 25 5.30 .50 231.95 164,2 -1.104 
GPO SLO 6 75 10.70 .20 231.95 16A.2 -,423 
CH6 PN 6 24 39.00 .40 219.66 145,0 .7.!Th 
CH PLO 6 24 41.60 .30 210.66 115.0 .2:3 , 
0H6 SLO 6 25 9.30 .30 219.66 145.0 1.911 
ETO PN - 6 24 43.70 .'7'0 751,50 169,1 1.050 
ETC, PLO 6 24 46.20 .30 251.50 160.4 -.59:'! 
WDG EN 6 24 42.90 .50 244,12 164,,: 1.110 
Wrir. PfG 6 24 45.10 .30 244.42 16I - --52 
F: P1 PLC 6 24 39,90 .,10 21.-. :11..7 - 	,. & .;:1 
EP1 SLO 6 25 6.30 .20 21f-3E -25 
[Sq PLO 6 21 24+70 .1C 122.55 ----:. 
CDC, SLO . 24 40.40 .20 122.5 ,0 , : 
OPT PLO 6 24 13.30 .20 59.15 :7 0 
FLA EN 6 24 56.00 .20 366 , 0 t'. . - 47.1:1 
j -: --! p i 	1:.., 6 2.! 77,00 .20 117;2_4J.! 7.7 -.', '...571 
PPM PO 6 24 38.20 .20 210.L': 
DIAGONAL ELEMENTS 
	







-.134 7.293 -1.698 
-.679 	-1.698 	.760 
ERROR ELLIPSE IS AS FOLLOWS: 
SEMIMINOR AXIS LENGTH = 	2.2379 KM. 
SEMMAJOR AXIS LENGTH = 2.8302 KM. 
AZIMUTH OF MAJOR AXIS 	97.1950 DEG. 
AREA OF ELLIPSE 	 19.8975 SC.FM, 
FrCFNTKICITY 	 .6122 
MIAN PFSIDUAL : 	.02056 SlANDAU) PEY11;1](* , ;° 
NC DEPTH COMPUTATION 
MIN SEC 4-0E-SEC DIST 
24 14.00 .10 57.23 
0 6,60 .10 57,23 
24 15.59 .10 62.43 
O 7.15 -10 62.43 
24 1.3-46 .10 5C.06 
74 14.85 ,10 
24 3930 +-IC) 2TS-21 
24 42.30 .20 23,21 
25 1.90 .50 2375-21 
25 10,70 .20 23:3.21 
24 -37%00 .40 219. 
24 41,60 .30 219.49 
25 9.30 .30 219 , 4? 
74 41.70 .20 252.84 
24 4,20 .30 252.84 
24 40.90 .50 245,69 
'' 4510  
21 3'';.90 .1(.• 214.68 
25 6.30 .20 214.68 
24 24-70 410 121.20 
24 40.0 -20 124.20 
24 -70 58,,17 
i: ;  74 
 
.20 
74 33.00 2C 






















*****************************************************4** 1 ** 
' 4 Y 
THE EVENT OCCURED ON SEP 12, 1979 
AT ORIGIN TIME 6:24: 4.79 +/- 	.415 
- MARYVILLEs TENNESSEE EVENT 
MAGNITUDE: 3.2 
THE WEIGHTS ARE 
linC= 1.000 WY= 1.000 WZ= 1.000 WT= 
'IT WAS LOCATED AT 	 IF 
LATITUDE 	35.5287 +/- 	2.113 KM. (35E1,31.72M) 
LONGITUDE 83.8848 +/- 2.383 KM. (8311,53.09M) 




IVY PLO 6 
IVY SLG-PLG 0 
PLT PLC- 6 
PLT 	SLG-PLG 0 
FCT PLG 	6 



























































' 'ERROR ELLIPSE IS AS FOLLOWS: 
SEMIMINOR AXIS LENGTH = 	1.9691 KM. 
SEOIMAJOR AXIS LENGTH =, 2.7781 KM. 
4i7imuTHAT MAJOR AXIS = 	55.5801 DEC. 
AREA OF El ! TFSE 	 17.1859 SP.KM. 
EcCgNTRICIiY 	 . - 054 
MEAN RESIDUAL : 	.01453 SIA0Mkv PEYI(.7LHO 
WOULD YOU BELIEVE II CONVERSED 
VELOCITY RATIO COMPUIA11M COMi'LEIC 
